Diverse mechanisms of neuronal protection by nimodipine in experimental rabbit brain ischemia.
The purpose of this study was to verify the possible involvement of nimodipine-sensitive calcium channels in ischemic Ca2+ influx to hippocampal neurons to assess their role in nimodipine neuroprotection. We induced 15-minute global cerebral ischemia in pentobarbital-anesthetized and relaxed rabbits, which had been implanted with a transhippocampal dialysis probe, by intrathoracic artery occlusion combined with hypotension. A part from electroencephalographic and morphologic observations, changes in the extracellular concentrations of calcium, amino acids, and blood-brain barrier permeability to fluorescein were detected by microdialysis of the hippocampus. Nimodipine was applied either intravenously or locally to the hippocampus before, during, and after ischemia. Application of nimodipine locally or systemically, which had no effect on extracellular amino acids, enhanced recovery and normalization of the electroencephalographic activity and protected hippocampal neurons from early morphologic changes. Intravenous nimodipine reduced the ischemia-evoked drop of extracellular Ca2+ and completely prevented postischemic leakage of the blood-brain barrier, whereas local nimodipine infusion did not modify these ischemic disturbances. Our results suggest that nimodipine-sensitive Ca2+ channels play a minor role in the ischemic calcium influx to hippocampal neurons. Nimodipine, apart from a potent vasotropic action, may also directly protect brain neurons by intracellular calcium antagonism rather than by inhibition of calcium influx.